This report describes a 15-month-old child without particular heart problems, presenting prolonged high-grade fever, an impaired level of consciousness, right hemiparesis and cutaneous lesion on admission. Medication was started according to the initial diagnosis of bacterial or viral meningitis, however, congestive heart failure was suddenly observed 15 days after the admission. Echocardiography revealed a mass in the right atrium, and mitral valve regurgitation due to the irregularly thickened and aneurysmal anterior leaflet with a perforation, consistent with infective endocarditis. Mitral valve replacement with a mechanical prosthesis was performed and the postoperative course was uneventful. q
Introduction
Infective endocarditis (IE) in an anatomically normal heart is rare in childhood, especially in the first 2 years of life, and only a few cases have been successfully treated with surgery because of the difficulty of making a precise diagnosis in the early stage of the disease. This report reviews a rare case of a surgically treated IE of the mitral valve (MV) with a mass in the right atrium (RA).
Case
A 15-month-old boy was admitted to the Department of Neurology for prolonged high-grade fever, impaired level of consciousness, right hemiparesis, and rash. His past history included bronchial asthma and chickenpox at 10 months of age, but no previous congenital cardiac anomaly was mentioned. On admission, his body temperature was 40 8C, and eczema in the extremities and petechiae on the body surface were noted. Respiratory and heart sounds were normal. Neurologically, drowsiness, apparent neck stiffness, and positive Babinski reflex were present. Laboratory findings were as follows: white blood cell; 15000/ml with leftward shift; c-reactive protein 7.6 mg/dl. Spinal fluid showed pleocytosis (cell count 254/3 with 75.7% neutrophils) without changes in total protein or glucose levels. An electroencephalogram was consistent with the decreased level of consciousness, and computed tomography (CT) of the brain showed only slight edema of the cortex. Bacterial or viral meningitis was strongly suspected, and ampicillin and acyclovir infusions were immediately started, but highgrade fever persisted. Fifteen days after admission, a heart murmur was noticed and his condition deteriorated rapidly. Echocardiography revealed a mass in the RA (Fig. 1) , and the anterior leaflet of the MV was irregularly thickened and aneurysmal with a perforation, causing massive regurgitation. These results confirmed the diagnosis of IE. His hemodynamic and infectious status were stabilized, and surgery was performed 28 days after admission. Intraoperatively, a mass of about 2 cm was attached to the free wall of the RA with a broad basement next to the inferior vena cava (Fig. 2) . The anterior leaflet of the MV was almost completely replaced with vegetation, and also already fibrotic and aneurysmal in the mid-scallop accompanying perforation. MV replacement using a 18 mm ATS valve prosthesis (ATS Medical, Inc., Minneapolis, MN) and resection of RA mass were performed, and his postoperative 
Discussion
Generally, IE in an anatomically normal heart is rare in small children, and its reported incidence has been about 0.2% in autopsy or 0.8% in children with sepsis. Because of its very low incidence and nonspecific clinical appearance, it is often difficult to make a definite diagnosis in the early stage of the disease, and to our knowledge only two cases that have been successfully treated with surgery have been reported in the literature [1, 2] . On admission, this patient might have already had IE of the MV with multiple microembolisms. The rash could be consistent with the symptoms, but the interval from onset must have been so short that brain CT could not detect the related lesions. The neurological findings, leukocytosis, and spinal fluid findings were so outstanding that the possibility of meningitis instead of endocarditis was strongly suggested at the referral point.
Although we failed to demonstrate growth of microorganisms nor histologic evidence of any organism from the resected samples, the clinical course strongly suggested the diagnosis of culture-negative endocarditis [3] . Minor morphologic abnormalities of valves may have some relation (e.g. aneurysmal change of the MV in this case). Such subtle changes often have little clinical significance, but sometimes they may be the result of IE. Therefore, it is difficult to clarify their actual contribution to the disease. Use of a central venous (CV) catheter is often mentioned as a common cause for preceding sepsis in IE of small children. This patient received 10 days of CV catheter insertion in which the tip reached deep into the RA. It is natural to consider this as having a possible relation to the thrombus formation. However, the mass revealed no evidence of infection, which suggests that prolonged use of the CV catheter may have had less impact on this disease entity than we considered, and the preceding infection itself was important.
Finally, the results of MV replacement in small children, especially in the neonate, are still not satisfactory [4] , however, surgical treatment must be considered a treatment of choice in this disease with a definite diagnosis in the early stage and careful selection of patients. The mass (arrow) was attached to the wall with a broad base next to the inferior vena cava, which was thought to be thrombus formation. TV, tricuspid valve.
